CAEP Working Groups Environmental Technical Manual on the use of
Approved Revision 7 Proceduresin the Noise Certification of Aircraft

Appendix 4

REFERENCE TABLES AND FIGURESUSED IN THE MANUAL CALCULATION OF EFFECTIVE
PERCEIVED NOISE LEVEL

This Appendix contains material useful in the manual calculation of Effective Perceived Noise Level.
Such manual calculations are often required to verify the accuracy of computer programs used for
calculating noise certification levels.
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CAEP Working Groups
Approved Revision 7

Perceived noisiness (noys) as a function of sound pressure level

One-third Octave band centre frequencies (Hz)
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One-third Octave band centre frequencies (Hz)

SPL 50 63 80 100 125 160 200 250 315 400 S00 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000

60 0.5 1.00 140 1.81 208 251 293 3.26 3.57 4.00 400 400 4.00 4.00 459 6.0 690 792 849 849 7.92 7.39 6.01 4.89
61 0.67 1.10 1.53 197 226 271 3.16 3.51 3.83 429 429 429 429 429 492 644 739 849 9.09 9.09 849 792 644 524
62 077 121 1.66 2.15 245 293 3.41 378 411 459 459 459 459 459 528 690 7.92 9.09 9.74 974 9.09 849 690 5.61
63 0.87 1.32 1.81 234 265 3.16 3.69 4.06 441 492 492 492 492 492 566 7.39 849 9.74 104 104 9.74 9.09 7.39 6.0l
64 1.00 145 197 2.54 288 3.4F 398 438 473 528 528 528 528 528 6.06 7.92 9.09 104 112 112 104 974 792 6.44

65 LIl 1.60 2.15 277 3.12 3.69 430 471 5.08 566 566 566 566 566 650 8.49 974 11.2 12.0 12.0 11.2 104 849 6.9
66 1.22 175 234 3001 339 399 464 5.07 545 6.06 6.06 6.06 6.06 606 6.9 9.09 104 120 128 128 120 1.2 9.09 739
67 135 192 2.54 3.28 368 430 501 546 585 6.50 650 650 6.50 650 7.46 9.74 11.2 128 138 138 128 120 9.74 7.92
68 149 211 277 3.57 399 4.64 541 588 627 696 69 69 6.9 696 8.00 104 120 138 147 147 138 12.8 104 8.49
69 1.65 2.32 3.01 3.8 433 501 584 633 673 746 746 746 746 7.46 857 11.2 12.8 147 158 158 147 13.8 112 9.09

70 1.82 2.55 3.28 4.23 4469 541 631 6.8 7.23 800 800 800 800 800 9.19 12.0 13.8 158 169 169 158 147 120 9.74
n 202 279 3.57 460 509 584 6.81 733 7.75 857 8.57 857 857 857 9.85 12.8 147 169 181 181 169 158 1i2.8 104
72 - 223 3.07 3.88 501 552 631 7.36 7.90 832 9.9 9.19 9.19 9.19 9.19 106 138 158 181 194 194 181 169 13.8 11.2
73 245 337 423 S45 599 681 794 8.50 893 985 9.85 985 985 9.85 113 147 169 19.4 208 208 9.4 8.1 147 120
74 272 370 460 594 650 7.36 857 9.15 9.59 106 106 106 106 106 121 158 8.1 208 223 223 208 194 158 12.8

75 3.01 4.06 501 646 7.05 7.94 919 9.85 103 1.3 113 113 113 113 13.0 169 194 223 239 239 223 208 169 13.8
76 332 446 545 7.03 7.65 857 9.85 106 11.0 I2.1 121 121 121 121 139 181 20.8 239 25.6 256 239 223 18.1 147
77 3.67 4.89 594 7.66 829 9.19 106 113 118 13.0 13.0 13.0 130 13.0 149 194 223 256 274 274 256 239 19.4 158
78  4.06 537 6.46 833 9.00 9.8 11.3 121 127 139 139 139 139 139 16.0 208 239 274 294 294 274 256 20.8 169
79 449 590 7.03 9.07 976 10.6 12.1 13.0 13.6 149 149 149 149 149 17.1 223 256 29.4 31.5 31.5 29.4 274 223 18.1

80 496 648 7.66 9.85 106 113 13.0 139 146 160 160 160 160 160 164 239 274 31.5 337 337 31.5 294 239 194
81 548 7.1 833 106 11.3 121 139 149 157 17.0 17.1 171 17,1 17.1 197 25.6 29.4 33.7 361 36.1 337 315 256 20.8
82 6.06 7.81 9.07 11.3 12.1 13.0 149 160 169 184 184 184 184 184 2I.1 274 31.5 36.1 387 38.7-36.1 33.7 274 223
83 6.70 8.57 9.87 12.1 13.0 139 160 17.1 181 19.7 197 197 197 197 22.6 294 337 38.7 41.5 41.5 387 361 29.4 239
84  7.41 941 107 13.0 13.9 149 17.1 184 194 21.1 211 211 21t 21.1 243 31.5 360 41.5 444 444 415 387 31.5 256

85 8.19 103 11.7 139 149 160 184 197 208 22.6 226 226 226 22.6 260 33.7 387 444 476 47.6 444 41.5 33.7 274
86 9.05 11.3 127 149 16.0 17.1 19.7 2.1 224 243 243 243 243 243 279 36.1 41.5 47.6 S1.0 S51.0 47.6 44.4 36.1 29.4
87 100 12.1 139 160 17.1 184 21.1 226 24.0 260 260 260 260 260 299 387 444 SI1.0 54.7 547 510 47.6 387 315
88 1.1 13.0 149 17.1 184 197 22.6 243 258 279 279 279 279 279 320 41.5 47.6 S47 58.6 58.6 S$4.7 51.0 41.5 33.7
89 12.2 139 16.0 184 197 21.1 243 260 277 29.9 299 299 299 299 343 444 510 586 627 62.7 58.6 547 44.4 36.1

90 135 149 171 197 211 226 260 279 29.7 320 320 320 320 32.0 36.8 47.6 547 62.7 67.2 67.2 62.7 58.6 47.6 38.7
91 149 160 184 211 226 243 279 299 318 343 343 343 343 343 394 510 586 672 720 T2.0 67.2 62.7 S51.0 41.5
92 16.0 17.1 19.7 22.6 243 260 299 320 342 368 36.8 368 368 368 422 547 627 72.0 77.2 71.2 T2.0 672 54.7 444
93 17.1 184 211 243 260 279 320 343 36.7 394 394 394 394 394 453 586 672 77.2 827 8.7 7.2 720 58.6 47.6
94 18.4 19.7 226 260 279 29.9 343 36.8 39.4 422 422 422 422 422 485 62,7 720 827 886 88.6 827 712 627 51.0

95 19.7 21.1 243 279 299 32.0 36.8 394 422 453 453 453 453 453 520 67.2 77.2 88.6 949 949 88.6 827 67.2 54.7
96 211 226 260 29.9 320 343 394 422 453 485 48.5 485 48.5 485 557 72.0 827 949 102 102 949 88.6 72.0 58.6
97 22.6 243 279 320 343 368 422 453 485 52.0 520 52.0 52.0 520 S59.7 77.2 886 102 109 109 102 949 77.2 62.7
98 243 260 299 343 368 394 453 485 520 557 S5.7 557 S5.7 557 64.0 827 949 109 117 117 109 102 827 67.2
99 260 279 32.0 36.8 394 422 485 520 557 597 597 S59.7 59.7 S59.7 686 886 102 117 125 125 117 109 88.6 72.0

100 279 29.9 343 394 422 453 520 557 597 64.0 64.0 64.0 64.0 64.0 735 949 109 125 134 134 125 117 949 772
101 299 320 368 422 453 485 557 59.7 640 68.6 68.6 68.6 68.6 68.6 788 102 117 134 144 144 134 125 102 82.7
102 32.0 343 394 453 485 520 59.7 64.0 686 735 735 735 735 '73.5 844 109 125 144 154 154 144 134 109 B88.6
103 343 368 422 485 520 557 64.0 686 735 788 788 78.8 788 78.8 90.5 117 134 154 165 165 154 144 117 949
104 36.8 394 453 52.0 557 59.7 68.6 73.5 788 844 844 844 844 844 970 125 144 165 177 177 165 154 125 102

105 39.4 422 485 557 59.7 64.0 73.5 78.8 844 905 90.5 90.5 905 90.5 104 134 154 177 189 189 177 165 134 109

107 453 465 557 64.0 68.6 735 844 905 970 104 104 104 104 104 119 154 177 203 217 217 203 189 154 125
108 48.5 520 59.7 68.6 735 788 90.5 97.0 104 111, 111 111 111 110 128 165 189 217 233 233 217 203 165 134
109 520 557 64.0 735 78.8 844 97.0 104 11 119 119 119 119 19 137 177 203 233 249 248 233 217 177 144

10 557 597 68.6 78.8 844 90.5 104 i1l 119 128 128 128 128 128 147 189 217 249 267 267 249 233 189 154
111 59.7 64.0 735 844 905 97.0 111 119 128 137 137 137 137 137 158 203 233 267 286 286 267 249 203 165
112 640 68.6 788 905 97.0 104 119 128 137 147 147 147 147 147 169 217 249 286 307 307 286 267 217 177
113 686 735 844 97.0 104 111 128 137 147 158 158 158 158 IS8 181 233 267 307 329 329 307 286 233 189
14 735 78.8 905 104 111 119 137 147 158 169 169 169 169 169 194 249 286 329 352 352 329 307 243 203

1S 78.8 844 970 111 119 128 147 158 169 181 181 181 181 181 208 267 307 352 377 377 352 329 267 217
116 844 90.5 104 119 128 137 158 169 181 194 194 194 194 194 223 286 329 377 404 404 377 352 286 233
117905 97.0 111 128 137 147 169 181 194 208 208 208 208 208 239 307 352 404 433 433 404 377 307 249
113 97.0 104 119 137 147 158 181 194 208 223 223 223 223 223 256 329 377 433 464 464 431 404 329 267
119 104 111 128 147 158 169 194 208 223 239 239 239 239 239 274 352 404 464 497 497 464 433 352 286
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One-third Octave band centre frequencies (Hz)

SPL 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000

120 111 119 137 158 169 181 208 223 239 256 256 256 256 256 294 377 433 497 533 S33 497 464 377 307
121 119 128 147 169 181 194 223 239 256 274 274 274 274 274 315 404 464 533 571 571 533 497 404 329
122 128 137 158 181 194 208 239 256 274 294 294 294 294 294 338 433 497 S71 611 611 571 533 433 352
123 137 147 169 194 208 223 256 274 294 315 315 315 315 315 362 464 533 611 655 655 611 571 464 377
124 147 158 181 208 223 239 274 294 315 338 338 338 338 338 388 497 571 655 702 702 655 611 497 404

125 158 169 194 223 239 256 294 315 338 362 362 362 362 362 416 533 611 702 752 752 702 655 533 433
126 169 181 208 239 256 274 315 338 362 388 388 388 388 388 446 571 655 752 806 806 TS2 702 571 464
127 181 194 223 256 274 294 338 362 388 416 416 416 416 416 478 611 702 BO6 863 863 806 752 611 497
128 194 208 239 274 294 315 362 388 416 446 446 446 446 446 512 655 752 863 925 925 863 806 655 533
129 208 223 256 294 315 338 388 416 446 478 478 478 478 478 S49 702 806 925 991 99t 925 863 702 57

130 223 239 274 315 338 362 416 - 446 478 512 512 512 512 512 588 752 863 991 1062 1062 991 925 752 611
131 239 256 294 338 362 388 446 478 512 549 549 549 549  S49 630 806 925 1062 1137 1137 1062 991 806 655
132 256 274 315 362 388 416 478 512 549 588 588 S88 588 588 676 863 991 1137 1219 1219 1137 1062 863 702
133 274 294 338 388 416 446 512 549 588 630 630 630 630 630 724 925 1062 1219 1306 1306 1219 1137 925 752
134 294 315 362 416 446 478 549 588 630 676 676 676 676 676 776 991 1137 1306 1399 1399 1306 1219 991 806

135 315 338 388 446 478 512 588 630 676 724 T4 724 724 724 832 1062 1219 1399 1499 1499 1399 1306 1062 863
136 338 362 416 478 512 549 630 676 724 776 776 776 776 776 891 1137 1306 1499 1606 1606 1499 1399 1137 925
137 362 388 446 512 549 588 676 724 776 B32 832 B32 832 832 955 1219 1399 1606 1721 1721 1606 1499 1219 991
138 388 416 478 549 588 630 724 776 832 891 891 891 89T B9l 1024 1306 1499 1721 1844 1844 1721 1606 1306 1062
139 416 446 512 588 630 676 776 832 891 955 955 955 955 955 1098 1399 1606 1844 1975 1975 1844 1721 1399 1137

140 446 478 549 630 676 724 832 891 955 1024 1024 1024 1024 1024 1176 1499 1721 1975 1975 1844 1499 1219
141 478 512 588 676 724 776 891 955 1024 1098 1098 1098 1098 1098 1261 1606 1844 1975 1606 1306
142 512 549 630 724 776 832 955 1024 1098 1176 1176 1176 1176 1176 1351 1721 1975 1721 1399
143 549 588 676 776 832 891 1024 1098 1176 1261 1261 1261 1261 1261 1448 1844 1844 1499
144 588 630 724 832 891 955 1098 1176 1261 135t 1351 1351 1351 1351 1552 1975 1975 1606
145 630 676 776 891 955 1024 1176 1261 1351 1448 1448 1488 1448 1448 1664 1721
146 676 724 832 955 1024 1098 1261 1351 1448 1552 1552 1552 1552 1552 1783 1844
147 724 776 891 1024 1098 1176 1351 1448 1552 1664 1664 1664 1664 1664 1911 1975

148 776 832 955 1098 1176 1261 1448 1552 1664 1783 1783 1783 1783 1783 2040
149 832 891 1024 1176 1261 1351 1552 1664 1783 1911 1911 1911 1911 1911

150 891 955 1098 1261 1351 1448 1664 1783 1911 2048 2048 2048 2048 2048
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Table 4-2- Example of tone correction calculation for a turbofan engine

O ©) ® ® ® ® @ ® @
Band f SPL S 1AS1 SPL/ s 3 SPL” F C
() Hz dB dB dB dB dB dB dB dB dB
Step Step Step Step Step Step Step Step
i 2 4 5 6 7 8 9
1 50 - — — — — — — — -
2 63 — — — — — — — — —
3 80 70 — — 70 -8 -2 70 —_
4 100 62 -8 — 62 -8 +344 6725 —
5 125 +® 16 71 +9 +62%4 7t —
6 160 80 +10 2 80 +9 +225 77%% 213 0.29
7 200 82 +@ 8 82 + 2 —1% 8014 12/3 0.06
8 250 + 1 1 79 -3 —144 79 4 0.61
9 315 76 -@ 8 76 -3 + Y 77% —
10 400 +® 1t 78 + 2 +1 78 2 0.17
11 500 80 0 4 80 + 2 0 79 —
12 630 79 -1 1 79 -1 0 79 -
13 800 78 -1 0 78 -1 -y 79 —
14 1000 80 + 2 3 80 + 2 - % 7824 —
15 1250 78 -2 4 78 -2 -4 78 —
16 1600 76 -2 0 76 -2 + 4 77% -
17 2 000 79 + 3 5 79 + 3 +1 78 —
18 2 500 + 6 3 79 0 -3 79 6 2]
19 3150 79 -® 12 79 0 —2%4 7824 —
20 4000 78 -1 5 78 -1 —614 76 2 0.33
21 5000 71 -@ 6 71 -7 -8 69%5 —
22 6 300 60 —-11 4 60 —11 —82%4 6124 —
23 8000 54 -6 5 54 -6 -8 53 —
24 10 000 45 -9 3 45 -9 — 45 —
-9
Step 1 @6 —@GE-1) Step 6 (DO +@6E+1)+
Step 2 1®O6E) — @iE-1)] +@GE+2)1+3
Step 3 see instructions Step 7 @(i—l)+(i—-l)
Step 4 see instructions Step 8 - ®6) — @)
Step 5 ®6) —®GE-1) Step 9 see Table 2-1 ¥

@and.

Note.— Steps 5 and 6 may be eliminated in the calculations if desired. In this case in the example shown in Table4-2 columns
@ covering new steps 5, 6 and 7 respectively. The existing

should be removed and existing columns , and become @ and @
steps 5, 6 7, 8 and 9 in 4.3.1 are then replaced by:

STEPS ()i —n+ (@ i + (@i + 1)+ 3
STEP 6 (i)——@(i):f>0
STEP 7 See Table 2-1

* Table 2-1 of pppendix 2 of Annex 16 Volume 1
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Figure 4-1,
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